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[57] ABSTRACT 

A planetary gear device P includes a planetary carrier 3 
integrally provided with a shaft portion 31. a ring gear 
supporting member 7 having a ring gear 6 ?xedly mounted 
on the outer periphery thereof. and an output member 10 
spline-connected to the outer periphery of the shaft portion 
3,. The right side of the ring gear supporting member 7 is 
supported on the left side of the planetary carrier 3 through 
a ?rst thrust bearing 13. and the left side of the ring gear 
supporting member 7 is supported through a second thrust 
bearing 16 on the right side of a Washer 15 secured to the 
shaft portion 3,. of the planetary carrier 3 by means of a 
circlip 14. With this arrangement. it is possible to reduce 
vibrations transmitted from the ring gear supporting member 
7 of the planetary gear device P to the output memba 10. to 
improve the mounting property of the planetary gear device 
P and to facilitate the management of dimensions of parts. 

12 Claims, 4 Drawing Sheets 
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SUPPORTING STRUCTURE OF A RING 
GEAR SUPPORTING MEMBER 1N 
PLANETARY GEAR DEVICE 

This application is a Continuation Application of appli 
cation Ser. No. 08/395.612 ?led on Feb. 28. 1995. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a supporting structure of 

a ring gear supporting member in a planetary gear device. 
including: a center shaft; a planetary carrier relatively rotat 
ably ?tted on an outer periphery of the center shaft through 
a shaft portion; an output member attached to the shaft 
portion; a ring gear supporting member having an inner 
periphery which is relatively rotatably ?tted on said shaft 
portion and an outer periphery which supports a ring gear; 
and a ?rst thrust bearing and a second thrust bearing for 
supporting opposite sides of the ring gear supporting mem 
ber. 

2. Description of the Prior Art 
In a planetary gear device in which a ring gear is provided 

in an outer periphery of a disk-like ring gear supporting 
member. it is necessary that both axial sides of the ring gear 
supporting member be supported by thrust bearings in order 
to receive thrust forces generated in the meshing portions of 
the gears to axially locate the ring gear supporting member. 
Such a supporting structure of a ring gear supporting mem 
ber for a planetary gear device of an automobile automatic 
transmission has been heretofore well known as disclosed in 
Japanese Patent Application Laid-Open No. 87944/89 Pub 
lication. 

FIG. 4 shows the above-described conventional support 
ing structure. The planetary gear device provided in an 
automatic speed change transmission of an automobile is 
provided with a sleeve 02 relatively rotatably ?tted on an 
outer periphery of a main shaft 01. A planetary carrier 03 is 
relatively rotatably supported on an outer periphery of the 
sleeve 02. A shaft portion 041 of an output gear 04 for 
transmitting a driving force to a counter shaft (not shown) is 
?tted and spline-connected to an outer periphery of a shaft 
portion 03l formed integrally with the planetary canier 03. 
The output gear 04 is supported on a casing 05 of the 
transmission through a taper roller bearing 06. A disk-like 
ring gear supporting member 07 provided with a ring gear 
(not shown) in an outer periphery thereof has one side 
supported by a ?rst thrust bearing 08 disposed between it 
and one side of the planetary carrier 03. and the other side 
supported by a second thrust bearing 09 disposed between it 
and an end 042 of the shaft portion 041 of the output gear 04. 
With this arrangement, the ring gear supporting member 07 
is supported rotatably relative to the planetary carrier 03 and 
the output gear 04. 
The above-described conventional supporting structure 

has a problem in that vibrations of the ring gear supporting 
member 07 are directly transmitted to the output gear 04 
through the second thrust bearing 09. which vibrations lead 
to a source of noises. There is a further problem in that since 
the planetary carrier 03. the ring gear supporting member 07. 
the ?rst thrust bearing 08 and the second thrust bearing 09 
cannot be preassembled as a unit. the mounting of those 
elements in the planetary gear device is dif?cult. There is 
another problem in that since the locating precision of one 
side B of the planetary carrier 03 relative to a reference 
surface A of the casing 05 is determined by the accumulation 
of errors in dimension of many members (i.e.. the taper 
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2 
roller bearing 06. the output gear 04. the second thrust 
bearing 09. the ring gear supporting member 07 and the ?rst 
thrust bearing 08). the quality control of dimensions of the 
members is very severe. 

SUMMARY OF THE INVENTION 

The present invention has been made in view of the 
aforementioned circumstances. It is an object of the present 
invention to provide a supporting structure of a ring gear 
supporting member in planetary gear device which can 
overcome the aforementioned problems. 

For achieving the aforementioned object. according to the 
present invention. there is provided a planetary gear device 
comprising a center shaft. a planetary carrier relatively 
rotatably ?tted on an outer periphery of the center shaft 
through a shaft portion. an output member attached to the 
shaft portion. a ring gear supporting member having an inner 
periphery which is relatively rotatably ?tted on said shaft 
portion and an outer periphery which supports a ring gear. 
and a ?rst thrust bearing and a second thrust bearing for 
supporting opposite sides of the ring gear supporting 
member. wherein the ?rst thrust bearing is interposed 
between one side of the ring gear supporting member and 
one side of the planetary carrier. and the second thrust 
bearing is interposed between the other side of the ring gear 
supporting member and the shaft portion. 

According to the above-described construction. the ?rst 
thrust bearing is disposed between one side of the ring gear 
supporting member and one side of the planetary carrier. and 
the second thrust bearing is disposed between the other side 
of the ring gear supporting member and the shaft portion. 
whereby vibrations of the ring gear supporting member are 
not directly transmitted to an output member through the 
second thrust bearing thereby overcoming the problems of 
generation and transmission of noises. Further. since the ?rst 
thrust bearing. the ring gear supporting member and the 
second thrust bearing can be integrally mounted and 
assembled on the shaft portion of the planetary carrier. the 
mounting of these elements is improved. Furthermore. since 
the locating precision between the planetary carrier and the 
output member is not a?ected by the precision of the 
dimensions of the ?rst thrust bearing. the ring gear support 
ing member and the second thrust bearing. the quality 
control of the dimensions of those members is facilitated. 

Moreover. if an anti-swivel protrusion formed in an inner 
periphery of a washer of the second thrust bearing is ?tted 
in a spline groove formed in an outer periphery of the shaft 
portion of the planetary carrier. the anti-swivel operation of 
the washer of the second thrust bearing can be accomplished 
easily. 
The above and other objects. features and advantages of 

the present invention will become apparent from the fol 
lowing explanation of the preferred embodiments with ref 
erence to the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a longitudinal sectional view of a planetary gear 
device according to a ?rst embodiment of the present 
invention; 

FIG. 2 is a view corresponding to FIG. 1 according to a 
second embodiment of the present invention; 

FIG. 3 is an enlarged sectional view taken on line 3-3 of 
FIG. 2; and 

FIG. 4 is a longitudinal sectional view of a conventional 
planetary gear device. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

In FIG. 1. a double-pinion type planetary gear device P 
provided in an automatic speed change transmission of an 
automobile is provided with a planetary carrier 3 supported 
on an outer periphery of a main shaft 1 with a sleeve 2 
interposed therebetween. On the planetary carrier 3 are 
supported a plurality of inner planetary gears 5i meshed with 
a sun gear 4 spline-connected to the outer periphery of the 
sleeve 2 and a plurality of outer planetary gears So meshed 
with planetary gears 5i and a ring gear 6. An inner periphery 
of a disk-like ring gear supporting member 7 is relatively 
rotatably ?tted on an outer periphery of a shaft portion 3. 
formed integrally with the planetary carrier 3. and the ring 
gear 6 is ?xedly mounted on the outer periphery of the ring 
gear supporting member 7. 
An output gear 10 as an output member supported on a 

casing 8 of the automatic speed change transmission through 
a ball bearing 9 is integrally provided with a shaft portion 
101 spline-connected at 11 to the outer periphery of the shaft 
portion 3, of the planetary carrier 3. An outer race 91 of the 
ball bearing 9 is secured to the casing 8 by means of a pair 
of circlips l7 and 18. and the output gear 10 is secured to an 
inner race 92 of the ball bearing 9 by means of a nut 12 
threaded into the outer periphery of the end of the shaft 
portion 101. 
A ?rst thrust bearing 13 is interposed between the right 

side of the ring gear supporting member 7 and the left side 
of the planetary carrier 3. A second thrust bearing 16 is 
interposed between a washer 15. secured by a circlip 14 to 
the shaft portion 31 of the planetary carrier 3. and the left 
side of the ring gear supporting member 7. An end of the 
shaft portion 1t)1 of the output gear 10 is abutted against and 
positioned at a shoulder 32 formed adjacent to but with a 
spacing from the left side of the circlip 14 on the outer 
periphery of the shaft portion 31 of the planetary carrier 3. 
The thrust force exerting on the output gear 10 during the 

operation of the planetary gear device P is received by the 
casing 8 through the ball bearing 9. The leftward thrust force 
exerted on the planetary carrier 3 and the leftward thrust 
force transmitted from the ring gear supporting member 7 to 
the planetary carrier 3 are received by the casing 8 through 
the output gear 10 and the ball bearing 9. 

With this arrangement. the vibrations of the ring gear 
supporting member 7 are transmitted to the planetary carrier 
3 through the ?rst thrust bearing 13 and the second thrust 
bearing 16. However. since the second thrust bearing 16 is 
not directly supported on the output gear 10. which is 
different from the prior art shown in FIG. 4. the vibrations 
n'ansmitted from the ring gear supporting member 7 to a 
counter shaft (not shown) through the output gear 10 are 
moderated to reduce noises. 
When the planetary gear device P having the above 

described construction is assembled. the ?rst thrust bearing 
13. the ring gear supporting member 7. the second thrust 
bearing 16. the washer 15 and the circlip 14 can be mounted 
in advance on the shaft portion 31 of the planetary carrier 3 
and assembled. Therefore. the mounting ability can be 
considerably improved as compared with the case where the 
planetary carrier 3. the ?rst thrust bearing 13. the ring gear 
supporting member 7 and the second thrust bearing 16. etc. 
are separately mounted. 
The precision required in locating one side B of the 

planetary carrier 3 relative to a reference surface A of the 
casing 8 merely depends on the dimensional precision of the 
ball bearing 9. the output gear 10 and the planetary carrier 
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4 
3 but does not depend on the dimensional precision of the 
?rst thrust bearing 13. the ring gear supporting member 7 
and the second thrust bearing 16. as in the prior art con 
struction shown in FIG. 4. Therefore. the quality control of 
dimensions is easy as compared with the prior art shown in 
FIG. 4. The positioning of the ring gear supporting member 
7 supported on the planetary carrier 3 can be easily per 
formed merely by adjusting the thickness of the washer 15. 

Next. a second embodiment of the present invention will 
be described with reference to FIGS. 2 and 3. 
The second thrust bearing 16 in the second embodiment 

is not provided with a bearing race on the left side (on the 
circlip 14 side). but rather the washer 15 functions as the 
bearing race. Spline grooves 33 formed in the outer periph 
ery of the shaft portion 31 of the planetary carrier 3 to ?x the 
shaft portion 101 of the output gear 10 slope radially 
outwardly on the right end side (on the second thrust bearing 
16 side). Four anti-swivel protrusions l51 extend inwardly at 
intervals of 90° from the inner periphery of the washer 15. 
The anti-swivel protrusions 151 are ?tted in the spline 
grooves 33 which slope radially outwardly whereby the 
anti-swivel function can be applied to the washer 15 without 
using a separate member. In FIG. 3. the reference character 
141 designates an outer peripheral edge of the circlip 14. and 
the reference character l42 designates an inner peripheral 
edge of the circlip 14. which is broken-away in the drawing 
to illustrate the protrusion 15 r Other components and con 
structions of the second embodiment are the same as those 
of the afore-described ?rst embodiment. whereby their 
description will not be repeated here. but the second embodi 
ment can achieve the same operations and effects as those of 
the ?rst embodiment. 

While the embodiments of the present invention have 
been described in detail. it is to be noted that the present 
invention is not limited to the above-described embodiments 
but various changes in design can be made. For example. 
while in the above embodiments. the circlip 14 was used as 
means for securing the second thrust bearing 16 to the shaft 
portion 31 of the planetary carrier 3. it is to be noted that 
other securing means can be used in place of the circlip 14. 
Further. while in the above embodiments. the double-pinion 
type planetary gear device P having the inner planetary gears 
5i meshed with the sun gear 4 and the outer planetary gears 
50 meshed with the ring gear 6 has been illustrated. it is to 
be noted that the present invention also can be applied to a 
single pinion type planetary gear device P having planetary 
gears which are simultaneously meshed with the sun gear 4 
and the ring gear 6. Furthermore. in the second embodiment 
for example. the number of the anti-swivel protrusions 151 
formed on the washer 25 is not limited to four but can be 
suitably changed. 
What is claimed is: 
1. A supporting structure of a ring gear supporting mem 

ber in a planetary gear device. comprising: 
a center shaft; 
a planetary carrier relatively rotatably ?tted on an outer 

periphery of the center shaft through a shaft portion; 
an outer shaft member attached to said shaft portion; 
a ring gear supporting member having an inner periphery 

relatively rotatably ?tted on said shaft portion and an 
outer periphery supporting a ring gear; 

a ?rst thrust bearing and a second thrust bearing for 
supporting opposite sides of said ring gear supporting 
member. wherein said ?rst thrust bearing is interposed 
between one side of said ring gear supporting member 
and one side of said planetary carrier. and said second 
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thrust bearing is interposed between another side of 
said ring gear supporting member and said shaft por 
tion; and 

stopper means for holding said second thrust bearing in 
place on said shaft portion. said stopper means being 
spaced from an end of said output shaft member for 
providing a spacing between said second thrust bearing 
and said end of said output shaft member for minimiz 
ing the transmission of vibrations from said ring gear 
supporting member through said second thrust bearing 
to said output shaft member. 

2. The supporting structure of a ring gear supporting 
member in a planetary gear device according to claim 1. 
wherein an anti-swivel protrusion is formed on an inner 
periphery of a washer of said second thrust bearing and is 
?tted in a spline groove formed in an outer periphery of said 
shaft portion of said planetary carrier. 

3. The supporting structure of claim 2. wherein a plurality 
of spline grooves are formed in said shaft portion. and said 
washer is provided with a plurality of circumferentially 
spaced anti-swivel protrusions ?tted in said spline grooves. 

4. In a supporting structure of a ring gear supporting 
member in a planetary gear device having a planetary carrier 
with a shaft portion attached to a power transmitting 
member. the ring gear supporting member being rotatably 
positioned on the shaft portion and supporting a ring gear. 
and ?rst and second thrust bearings supporting opposite 
sides of the ring gear supporting member. an improvement 
comprising: 

said ?rst thrust bearing being interposed between one side 
of the ring gear supporting member and the planetary 
carrier. and said second thrust bearing being interposed 
between another side of the ring gear supporting mem 
ber and the shaft portion; and 

stopper means for holding said second thrust bearing in 
place on said shaft portion. said stopper means being 
spaced from an end of said power transmitting member 
for providing a spacing between said second thrust 
bearing and said end of said power transmitting mem 
ber for minimizing the transmission of vibrations from 
said ring gear supporting member through said second 
thrust bearing to said power transmitting member. 

5. The supporting structure of claim 4. wherein an anti 
swivel protrusion is formed on an inner periphery of a 
washer of said second thrust bearing and is ?tted in a spline 
groove formed in an outer periphery of the shaft portion of 
the planetary carrier. 

6. The supporting structure of claim 5. wherein a plurality 
of spline gooves are formed in said shaft portion. and said 
washer is provided with a plurality of circumferentially 
spaced anti-swivel protrusions ?tted in said spline grooves. 

7. A supporting structure of a ring gear supporting mem 
ber in a planetary gear device. comprising: 
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6 
a center shaft; 
a planetary carrier relatively rotatably ?tted on an outer 

periphery of the center shaft through a shaft portion; 
an output shaft member attached to said shaft portion; 
a ring gear supporting member having an inner periphery 

relatively rotatably ?tted on said shaft portion and an 
outer periphery supporting a ring gear; 

a ?rst thrust bearing and a second thrust bearing for 
supporting opposite sides of said ring gear supporting 
member; 

an anti-swivel protrusion on an inner periphery of a 
washer of said second thrust bearing. said anti-swivel 
protrusion ?tted in a spline groove in an outer periphery 
of said shaft portion of said planetary carrier; 

wherein said ?rst thrust bearing is interposed between one 
side of said ring gear supporting member and one side 
of said planetary carrier. and said second thrust bearing 
is interposed between another side of said ring gear 
supporting member and said shaft portion. 

8. The supporting structure of claim 7 wherein a plurality 
of spline grooves are formed in said shaft portion. and said 
washer is provided with a plurality of circumferentially 
spaced anti-swivel protrusions ?tted in said spline grooves. 

9. The supporting structure of claim 7 wherein said output 
shaft member is spaced apart from said second thrust 
bearing. 

10. In a supporting structure of a ring gear supporting 
member in a planetary gear device having a planetary carrier 
with a shaft portion. the ring gear supporting member being 
rotatably positioned on the shaft portion and supporting a 
ring gear. and ?rst and second thrust bearings supporting 
opposite sides of the ring gear supporting member. an 
improvement comprising: 

an anti-swivel protrusion formed on an inner periphery of 
a washer of said second thrust bearing and ?tted in a 
spline groove in an outer periphery of the shaft portion 
of the planetary carrier; 

said ?rst thrust bearing interposed between one side of the 
ring gear supporting member interposed between one 
side of the ring gear supporting member and the 
planetary carrier. and said second thrust bearing inter 
posed between another side of the ring gear supporting 
member and the shaft portion. 

11. The supporting structure of claim 10 wherein a 
plurality of spline grooves are formed in said shaft portion. 
and said washer is provided with a plurality of circumfer 
entially spaced anti-swivel protrusions ?tted in said spline 
grooves. 

12. The supporting structure of claim 10 wherein said 
output shaft member is spaced apart from said second thrust 
bearing. 
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